A 31-year-old male patient with a fatal thrombosis of the internal carotid artery caused by gun shot injury was presented in this case report. The patient was referred to the hospital with a diffuse edema on his left cheek. On otolaryngologic examination, there was a bullet entrance hole at the left mandibular corpus. No exit hole could be found. The finding from his axial computed tomography of neck and paranasal sinuses was normal. On neurological examination, a dense right hemiparesis was observed. In his cerebral angiogram, left common carotid artery was totally obliterated. Diffuse ischemia was observed in the left cerebral hemisphere. Despite intensive interventions, the patient died 4 days after the accident. In the autopsy, a large thrombosis was obtained in the left common carotid artery. This case emphasizes a fatal kinetic energy effect in vascular structures. It is stressed that a gun shot injury could be fatal with its indirect kinetic energy effects at subacute phase.
T raumatic thrombosis of the internal carotid artery (ICA) is a well-known but rare complication of head and neck injuries. 1, 2 Thrombosis of ICA caused by indirect trauma is an uncommon complication. In several studies, penetrating or blunt injuries, surgical traumas, external head, and neck traumas or intraoral traumas have been explained as causes of acute thrombosis. Late thrombosis after gun shot injuries was described in a few reports in the literature. 2 In this paper, we report an ICA thrombosis caused by the kinetic effect of gun shot at late stage. We emphasize that although there was no penetrating carotid artery trauma at initial state, gun shot injury may result with fatal thrombosis at a later stage. A high clinical suspicion is probably the most important means for unsuspected thrombosis of the carotid artery.
CASE REPORT
A 31-year-old male was referred to the emergency department after a gun shot injury. The patient was well oriented and alert but very restless. He had a swollen face and neck and difficulty in breathing. On his examination, there was a bullet entry site on his left cheek at the angle of mandibula approximately 3 cm away from the left carotid artery. No exit wound was visible but one of the relatives observed a bullet in the ambulance floor and the bullet was taken by hospital police. His blood pressure and heart rate were within normal limits. He had some difficulty in opening his mouth. There were multiple lacerations on his tongue and oral cavity. The finding from the motor examination of the nerve supply on his face was normal. Because of his upper airway obstruction risk, he was sedated and intubated. On laboratory evaluation, hematological parameters were normal. His carotid palpation was difficult because of induration and edema at the left side but pulsation was normal bilaterally. The finding from the computed tomography (CT) scan of the brain within the first hour of admission seemed normal. The CT scan of the neck showed multiple fractures on the ramus of the mandible on the left side. Lateral pharyngeal space was obliterated because of possible hematoma on the left side. No bullets were found on imaging. No CT angiography was planned because of the lack of stroke signs and symptoms. There were no abnormalities in his neurological examination. Two days after the injury, a right hemiparesis developed, and urgent right carotid angiography and magnetic resonance imaging (MRI) were performed. Carotid angiography revealed a filling defect in the bifurcation of left carotid artery, and it was totally obliterated from the bifurcation level until the fifth and sixth cervical vertebrae. There was no deficit in the integrity of the carotid artery. Diffusion MRI of the brain demonstrated decreased attenuation throughout the left cerebral hemisphere, denoting a diffuse cerebral infarct at the left side. The patient had no other injuries which could have caused his decline. Subsequently, his consciousness was depressed and repeated CT scan of the brain showed cerebral ischemia at the left side. There was a shift from left to right. Immediate decompressive surgery was performed. There were no recent cerebral trauma according to brain CT, and anticoagulant therapy was initiated. His vital signs deteriorated during follow-up at the intensive care unit. His blood pressure, pulse rate, and respiratory rate worsened. He became confused and disoriented. He remained in critical condition and died on the fourth day of his hospitalization. Autopsy was performed to explain the cause of carotid thrombosis. Bifurcation of the left common carotid artery (CCA) was thrombosed with complete occlusion extending to the left CCA and also extending to the left ICA and external carotid artery (Fig. 1) . The patient had only a sutured lesion for the bullet entrance. There was no internal or external injury at the wall of carotid artery macroscopically. In histological examination, minimal intimal and medial wall disruptions were seen in the internal wall of the carotid artery. The cause of death was attributed to CCA occlusion and subsequent brain ischemia.
DISCUSSION
Carotid artery thrombosis caused by trauma is a rare complication. Penetrating traumas to the CCA are potentially lethal and may cause thrombosis. However, thrombosis of the carotid artery as a late complication secondary to internal arterial contusion is rather a rare complication. There are several theories explaining the arterial contusion and thrombus formation. 3 One of these theories explains that sudden distention on the vessel wall causes disruptions of the intima or media of the ICA. The other hypothesis for the potential etiology of intimal or medial wall disruptions is direct blunt trauma to the ICA. On the other hand, in a gun shot injury, the range of injuries is not limited to the track of the bullet. 4 Kinetic energy transfer from bullet to the nearby tissues may cause diffuse tissue destructions depending on the speed, heat, and the momentum of the bullet. 5 Some factors affect the amount of energy the bullet releases. These factors can be counted as the bullet's energy at the beginning, the angle of the yaw when the bullet impacted, its shape, its caliber, and make up also what kind of tissue was impacted. 5 Consequently, by thermal effect or energy transfer, ICA may have an injury although it has no mechanical destruction.
Blunt trauma to the ICA is seen in 3% to 15% in all carotid artery traumas. 4 Most of these cases have a high mortality rate with an incidence of 70% to 90%. 4 The mortality may happen because of ICA thrombosis at a late stage. In blunt traumas of the ICA, there has usually been an interval of several hours before developing of the neurologic symptoms. 6, 7 In the early angiographic and CT evaluation, there was no occlusion in the ICA, but it could be seen on later imaging evaluations. In the literature, neurologic deficits have been described to appear at 1 hour to 6 days after trauma, which may depend on the migration of thrombus fragments. 3, 8, 9 First, the complete occlusion of the ICA occurred, then this occlusion could be compensated by a patent circle of Willis and no deficits would occur. If the collateral circulation is no longer capable of compensating the ischemia, the neurologic deficits would start. The middle cerebral artery is most frequently involved and examination shows contralateral hemiplegia, homonymous hemianopsia, and aphasia. 8 In our case, neurologic impairments occurred on the second day after the trauma caused by the kinetic energy of the bullet. Although the patient was hemodynamically stable and neurologically intact on the first day of his hospitalization, a distinct motor deficit had developed on his right upper and lower extremities, without ipsilateral amblyopia or aphasia on the second day.
The patient reported here demonstrates an intracranial complication of ICA thrombosis caused by kinetic energy. Despite intense heparinization and anticoagulant therapy, the patient remained in critical condition and died on the fourth hospital day. Hughes and Brownell 6 observed manifestations of carotid occlusion in their series within 24 hours after the initial injury. Mastaglia et al 10 reported a case where the interval between initial trauma and symptoms was 6 days. In autopsy findings of our case, the external wall of vessel was intact but the intima and media were torn. We thought that kinetic energy of the bullet might have caused this tear. A similar case was reported by Ravindran, 2 whose patient was a 51-year-old female with a gun shot wound on the right side of her face. She had a late-stage thrombosis of the ICA without direct ICA injury. In the case of An, 9 the patient had also died because of ICA thrombosis without external injury on the head and neck. In his autopsy, there was a soft tissue hemorrhage around the bifurcation of the left CCA, extending to the proximal ICA. This was the only evidence of internal injury in the neck area. In gun shot injuries, traumatic occlusion of the ICA because of kinetic energy should always be kept in mind. Our case demonstrated the association of a penetrating neck injury with an unsuspected injury to the ICA from kinetic injury and its effect on cerebral perfusion.
A high clinical suspicion is probably the most important means for detecting the thrombosis of the carotid artery. The aim should be to identify the latent injury at an early stage. Imaging techniques, especially urgent angiography and repeated MRI with diffusion images and MR angiograms should be performed for detecting possible suspected carotid thrombosis. A late-stage carotid artery occlusion should always be suspected in a gun shot injury because of the bullet's kinetic energy transfer, although the bullet's entrance and/or exit wounds are far from the carotid artery.
